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OBJECTIVE— To provide reliable data concerning the incidence of insulin-
dependent diabetes mellitus (IDDM) in children from the Marche Region in Italy and
contribute to a better understanding of its geographical variability throughout Italy and
Europe.

RESEARCH DESIGN AND METHODS— All newly diagnosed cases of
IDDM in children 0-14 years of age in the Marche Region between 1 January 1990 and
31 December 1992 were recorded. The primary source of ascertainment was clinical
records from the 59 hospitals of the region. Secondary and tertiary independent
sources included local and national associations for diabetic children and local district
centers of the National Health System.

RESULTS — Over the 3-year study period, the overall IDDM incidence rate was 8.1
per 100,000/year. No significant sex-related difference in incidence was noted, with a
male:female ratio of 0.9. The completeness of ascertainment was estimated at 100%.

CONCLUSIONS — The Marche Region appears to have a slightly elevated inci-
dence of IDDM among noninsular Italian regions.

I nsulin-dependent diabetes mellitus
(IDDM) is one of the major chronic
diseases in childhood and is associated

with a range of long-term complications
and a poor prognosis (1). In Europe, pro-
nounced geographical variations in inci-
dence have been noted (2-7); however,
until the Eurodiab Subarea A Report, little
information on IDDM incidence in south-
ern Europe was available (8). Incidence
data for all Italian regions are not yet
available, although IDDM risk appears to

vary widely (8-10), with an extremely
high incidence in Sardinia (11). There
have been no previous reports of the in-
cidence of IDDM in the Marche Region.

Situated on the east coast of the
Italian peninsula, the Marche Region cov-
ers an area of 9,693 km2 and has a popu-
lation of 1,453,574 (12). The region is
divided into four provinces—Pesaro, An-
cona, Macerata, and Ascoli Piceno—that
have only slight variations in population
density and dietetic habits but notable
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differences in speech (13). The aim of our
study was to organize a population-based
IDDM registry for the pediatric popula-
tion of the Marche Region and to provide
reliable data on the incidence of the dis-
ease that contributes to a better under-
standing of its epidemiology and geo-
graphical variability throughout Italy and
among countries in the Mediterranean
area. In this study, we report the inci-
dence rate of IDDM among children of
the Marche Region who were 0-14 years
of age and diagnosed between 1 January
1990 and 31 December 1992.

RESEARCH DESIGN AND
METHODS— The 1991 estimates of
the Italian Central Institute for Statistics
(ISTAT) provided the necessary informa-
tion on the population size for the Marche
Region. The total population consists of
1,435,574 inhabitants, with 206,601 in
the 0-14 age-group: 105,989 are men
and 100,612 are women. The popula-
tions at risk (those 0-14 years of age) in
each of the four provinces of the region
are: 48,562 in Pesaro; 63,165 in Ancona;
42,746 in Macerata; and 52,128 in Ascoli
Piceno (12). The criteria for diagnosis of
IDDM were those established by the
World Health Organization Diamond
Project Group (15): 1) diagnosed with di-
abetes, 2) < 15 years of age at first insulin
administration, and 3) resident of the
study area at the time of diagnosis. All
newly diagnosed IDDM cases occurring
between 1 January 1990 and 31 Decem-
ber 1992 were recorded. The date of di-
agnosis was equated with the date of the
first insulin injection according to inter-
national recommendations (14). The fol-
lowing data, taken from clinical files,
were recorded for each patient: name,
sex, ethnic group, date of birth, address at
birth and at diagnosis, date of first insulin
administration, family history of diabetes
(IDDM or NIDDM) or other diseases, past
history of vaccination, height and weight
at diagnosis, and laboratory data at ad-
mission (including ketosis and blood glu-
cose concentration at diagnosis). Using
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Table 1—Incidence rate oflDDM in the Marche Region during 1990-1992

Men
Age-groups (years)

0-4
5-9
10-14

Age range (years)
0-14

Women
Age-groups (years)

0-4
5-9
10-14

Age range (years)
0-14

Both sexes
Age-groups (years)

0-4
5-9
10-14

Age range (years)
0-14

Age-standardized rate
0-14

Population
size

31,014
33,726
41,249

105,989

29,377
32,085
39,150

100,612

60,391
65,811
80,399

206,601

Observed
cases (n)

4
11
10

25

4
11
10

25

8
22
20

50

Incidence rate (per
100,000/year)

4.3
10.9
8.1

7.9

4.5
11.4
8.5

8.3

4.4
11.2
8.3

8.1

7.9

CI

1.2-11.0
5.4-19.5
3.9-14.8

5.1-11.6

1.2-11.6
5.7-20.5
4.1-15.7

5.4-12.3

1.9-8.7
7.0-16.8
5.1-12.8

6.0-10.6

5.9-10.4

clinical and laboratory data, cases of sec-
ondary diabetes and maturity-onset dia-
betes of the young were excluded. The
clinical records from the 59 hospitals in
the Marche region (including divisions of
medicine, pediatrics, and endocrinology,
university departments, and diabetic cen-
ters for adult patients) were used as the
primary source of ascertainment. As a sec-
ondary and independent source, we used
the local district centers of the National
Health System, where syringes, blood
glucose monitoring strips, and insulin are
distributed free of charge; as a tertiary in-
dependent source, we referred to the local
and national IDDM associations for chil-
dren (Associazione delle Famiglie con
Adolescenti o Infanti Diabetici [AFAID]
and Federazione Nazionale Diabete Gio-
vanile). We calculated age- and sex-spe-
cific incidence rates as previously de-
scribed (8). For comparison purposes,
age-standardized rates were calculated for

each sex and for the total population (16).
The standard population assumes equal
numbers in each of the age-groups 0-4,
5-9, and 10-14 for each sex. The com-
pleteness of ascertainment was based on
the capture-recapture model (17). The
95% confidence intervals (CIs) were esti-
mated using a Poisson distribution (18).
The x2 test was used to test the signifi-
cance of differences between incidence
data. The seasonal variation was evalu-
ated according to the method described
by Roger (19).

RESULTS— The combined case as-
certainment from primary, secondary,
and tertiary sources was 100%. All cases
recorded from the primary source were
also identified by the secondary source.
The tertiary source identified 21 of 50
cases, all of which were also recognized
by the primary and secondary sources.
We observed 50 diabetic children over

the 3-year period: 16 from 1990 (7.5 per
100,000; 95% Cl 4.3-12.2), 19 from
1991 (9.0 per 100,000; CI 5.4-14.0), and
15 from 1992 (7.1 per 100,000; CI 4.0-
11.7). The average annual incidence rate
for individuals aged 0-14 years was 8.1
per 100,000/year. The highest incidence
rate (11.2 per 100,000/year) was seen for
the 5-9 year age-group; for the 0-4 year
age-group the rate was 4.4 per 100,000/
year; and for the 10-14 year age-group
8.3 per 100,000/year (Table 1). No signif-
icant differences (by x2 test) between
sexes were noted, with a male:female ratio
of 0.9. Age-specific incidence rates and
corresponding CI by province are shown
in Fig. 1. The intraregional variation, with
rates ranging from 6.2 to 10.9, was not
found to be significant by x2 test. Analysis
of the diagnosis month (R ~ 0.29) re-
vealed a slight but nonsignificant increase
in newly diagnosed children during the
cold months (October-February).

CONCLUSIONS— This report rep-
resents the first validated study of IDDM
incidence in the pediatric population of
the Marche Region in Italy. It reveals a
crude incidence rate of 8.1 per 100,000/
year (95% CI 6.0-10.6) for children <15
years of age during 1990-1992. All pa-
tients identified from the primary source
(clinical records) were also recognized by
the secondary source (local districts of the
National Health System); the tertiary
source (diabetic associations) was less
useful. The excellent ascertainment ca-
pacity of the primary (100%) and second-
ary (100%) sources may reflect a homo-
geneous distribution of the hospitals
throughout the region, as well as consid-
erable cooperation between pediatricians
and diabetologists. The low ascertaiment
rate from the diabetic associations (42%)
is probably because AFAID was only
founded in 1988. The age-standardized
incidence rate of the Marche Region (Ta-
ble 1) did not differ significantly from
other areas within the Italian peninsula. It
was slightly higher than that of other re-
gions of central Italy, including Lazio (6.8
per 100,000/year; 95% CI 5.4-7.8) (8)
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Figure 1—Incidence rates of IDDM in J£al!y by region. Age-standardized incidence rates (per

100,000/year, onset 0-14 years) are reported for a whole region when available, except for Sicily (data

from east Sicily only). The Marche Region age-specific 0-14 year incidence rates (per 100,000/year)

and Cl (in brackets) are reported by province: PS, Pesaro; AN, Ancona; M, Macerata; AP, Ascoli Piceno.

and Lombardy (6.8 per 100,000/year;
95% Cl 5.8-7.8) in Northern Italy (8).
For corresponding age-groups, the inci-
dence of IDDM in the Marche Region ap-
pears to be similar to that of the Piedmont
Region (8.0 per 100,000/year; 95% Cl
5.8-10.9) (8). In contrast, a child born in
Sardinia has almost a four-times greater
risk of IDDM than a child born in Marche
(11). We observed the highest incidence
rates for children in the 5-9 year age-
group, regardless of sex. Other regions of
Italy have reported similar patterns, but,
throughout Europe, the peak incidence
has appeared in the 10-14 year age-group
(8). This peak suggests genetic differences
or exposure to environmental agents in
younger Italian children. The seasonal
pattern observed in other Mediterranean

countries matched the increased number
of cases diagnosed in the Marche during
the winter months (7). Moreover, a slight
variation in incidence was found within
the region between north and south prov-
inces (Fig. 1). This difference may become
significant with continued follow-up. It
should be noted that linguistic differences
exist between the north and the south
provinces, reflecting possible genetic
variation within the region (13). In con-
clusion, the Marche Region has a slightly
higher incidence of IDDM cases than
other noninsular regions of Italy. The
slight geographic variation, possibly be-
cause of genetic heterogeneity within the
region, requires further evaluation using
molecular epidemiological approaches
and continued follow-up to determine its

significance. Investigation is continuing
to collect data on environmental factors,
including breast-feeding and other nutri-
tional variables across the Marche Region.
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